Abstract We report a 35-week preterm neonate with bladder agenesis and bilateral dysplastic kidneys. A suprapubic catheter was inadvertently inserted into one of the larger inferior cysts of the left dysplastic kidney. A postmortem MRI scan was performed with the findings being confirmed on autopsy. We are unaware of another postmortem MRI study demonstrating bladder agenesis.
Introduction
Bladder agenesis is an extremely rare congenital anomaly [1] . It is usually associated with renal and other congenital anomalies that are incompatible with life [2] . We report a case of bladder agenesis and dysplastic kidneys where a postmortem MRI confirmed bladder absence.
Case report
A 35-week preterm male neonate from non-consanguineous parents presented with bilateral dysplastic kidneys. The mother was 23 years old and had four previous firsttrimester miscarriages of unknown causes. Antenatal scans had noted oligohydramnios, a left multicystic dysplastic kidney (MCDK) and a small right kidney. The last antenatal scan, performed at 33 weeks' gestation, had shown anhydramnios and confirmed the renal findings of the previous scans. The pregnancy was complicated by prolonged rupture of membranes and premature labour resulting in an emergency caesarean section at 35 weeks' gestation. The birth weight was 2.76 kg, which was just below the 91st percentile.
US initially confirmed the presence of a larger left MCDK (bipolar diameter 7.5 cm) and a smaller right echogenic dysplastic kidney (bipolar diameter 3.2 cm) that contained small cysts. A suprapubic catheter was inserted without US guidance into the presumed bladder and fluid drained freely. This fluid, however, had the same composition as plasma. The boy's renal function continued to deteriorate and repeat US scanning was requested. The suprapubic catheter was noted with US to have penetrated one of the larger inferior cysts of the left multicystic dysplastic kidney. No bladder could be identified and was assumed to be empty at the time of scanning. The boy's condition continued to deteriorate and he died aged 5 d from cardiorespiratory failure with associated anomalies including pulmonary hypoplasia, ventricular septal defect and fluid overload from renal failure.
A postmortem MRI scan revealed bladder agenesis and confirmed catheterisation of one of the large inferior cysts of the left MCDK (Figs. 1, 2 and 3) . No ureteric dilatation was seen. A standard autopsy confirmed the Fig. 4 Autopsy specimen. This shows the normally positioned ureters that drained into a common conduit continuous with the prostatic urethra. The catheter in the left kidney cyst had been removed. The rectum was adherent to the prostate/prostatic urethra and was not dissected off completely to allow for histological examination for a possible recto-urethral fistula, which was not found. The rectosigmoid colon was distended with meconium (the cut end of the sigmoid colon has been tied off) MRI findings, demonstrating normally positioned ureters which, at the level of the seminal vesicles, drained into a common conduit continuous with the prostatic urethra (Fig. 4) ; a bladder was not identified.
Discussion
The first case of bladder agenesis was described by Rhodius in 1654. Since then no more than 60 cases have been reported in the English-language literature [3] . Most infants with this anomaly are stillborn as they have multiple other congenital anomalies.
The cause of bladder agenesis is not known. At 5 weeks' gestation the cloaca divides into the urogenital sinus and rectum. As the hindgut is normal in appearance, it is assumed that bladder agenesis maybe the result of secondary atrophy of the anterior cloacal division. This may be caused by the mesonephric ducts and ureters failing to incorporate into the trigone, resulting in lack of bladder distension and subsequent atrophy [2] . In cases in which there are ectopic ureteric openings, some preservation of renal function may occur. This is more likely in females, where the ureters may terminate in the uterus, anterior vaginal wall or vestibule. In male patients, the only means of achieving drainage is the rectum or urachus. The anatomical arrangement in our case led to upper tract obstruction.
Urogenital tract anomalies may also include renal agenesis, renal dysplasia or absence of the seminal vesicles and prostate. Our patient had a left-sided MCDK with numerous large cysts and a right-sided dysplastic kidney with small cysts. MCDK is the second most common cause of an abdominal mass in the neonate after hydronephrosis [4] . The US appearance of MCDK is of a mass of noncommunicating cysts of various sizes with no normal renal parenchyma [5] . The suprapubic catheter was inserted into one of the large inferior cysts of the left MCDK located in the midline lower abdomen.
A postmortem MRI scan was performed with T1-and T2-weighted sequences. As expected with bladder agenesis, the hindgut was present but no bladder was identified. The appearance of the left kidney was in keeping with MCDK. The MRI findings were confirmed at the later postmortem examination. This is a unique case of a postmortem MRI study demonstrating bladder agenesis has been performed.
